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Abstract 
The topic can be divided in 3 main points: 
a) Fertilizer Quality Improvement 
b) Conventional Technologies  
c) Green Technology. 
With the increased use of fertilizer, it is also required that a right quality of fertilizer is provided to the end user at affordable cost.  
Fertilizer Industry face problems of caking, dust generation, foaming, non homogenous distribution of micronutrients etc.  Due to 
these problems, there are direct and indirect losses in terms of recycling, re-processing, rejections and penalties.  Apart from these, 
such quality problems carry inferior brand image for fertilizer. 
To overcome such problems, some additional products are used which are termed as Fertilizer Quality Improvement Products.  
These FQI products help fertilizer manufacturer to deliver right quality fertilizer to the end users. 
There have been some conventional products which were/are in use.  These products are more harmful than providing advantages 
to fertilizer and fertilizer users.  Products like Fuel oil, Mineral Oil, Paraffin Wax are being used with fertilizer for it to remain 
free flowing and dust free.  These coatings are not efficient, and also affect the soil in negative sense.  The very purpose and cost 
of FQI, which was supposed to save the overall costs is lost. 
To overcome such negative effects and provide right products, GREEN TECHNOLOGY was introduced in this field.  Latest 
generation Green products are  
a) More effective, thus saves cost,  
b) From vegetable origin, hence better adaptability with soil 
c) Can be used in varied applications in fertilizer manufacturing processes 
d) Easy in Handling & non hazardous 
e) Last but not the least, Soil Friendly. 
This paper will also illustrate some technical studies in lab & plant scale where the comparison of Conventional products and 
latest generation Green Technology products has been done.   
It is proven that such green technology coatings reduce post production dust more than 80% as compared to about 45% by mineral 
oil based products.  Such positive results have lead to convert more than 90% fertilizer manufacturer and blenders in South America 
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to use vegetable origin coatings from conventional mineral oil & fuel oil based products. 
Conclusion : Quality of fertilizer today is very important issue for the Manufacturer as well as end user.  Quality loss may lead to 
financial losses during the production itself, loss of reputation and loss of required nutrition at the time of usage.  Latest generation 
Green Technology FQI products take care of these fertilizer quality issues efficiently and economically.  Proper application of 
such Fertilizer Quality Improvement products not only improve the quality of fertilizer and saves money, but also add value to the 
fertilizer product.   
© 2015 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of the Scientific Committee of SYMPHOS 2015. 
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Introduction 
The paper throws light on the requirement of quality improvement necessities for fertilizer being manufactured in 
various parts of world.  This quality improvement is required looking into the method of farming, ambient conditions, 
fertilizer manufacturing & storage conditions, requirement of trace elements, process conditions and many more such 
parameters. 
Initially, to provide solution to such parameters, conventional technologies were used.  Some of those are still in 
use due to cost, easy availability and difficulty in crossing the threshold of adapting a change.  When studies were 
done, it was found that most of these conventional technologies are affecting the quality of product adversaly.  Also, 
in long run the non bio degradable coatings also affects the fertility of soil and thus the very purpose of using fertilizer 
is getting lost. 
With Green Technology products, these negative effect of conventional products being used for fertilizer quality 
are removed and better effectiveness is obtained.  Due to Green Technology used, the negative effect in soil is also 
reduced. 
Nomenclature 
A PREFACE  
B  FERTILIZER QUALITY IMPROVEMENT 
 Why Fertilizer Needs Quality Improvement 
 What are the areas of Fertilizer Quality Improvement 
 How Fertilizer Quality Improvement improves the fertilizer efficiency. 
C CONVENTIONAL MEANS OF FERTILIZER QUALITY IMPROVEMENT 
 What are the conventional means of improving fertilizer quality/processes 
 Harmful effects 
 Effect on Soil 
 Bigger Loss than Gain 
D GREEN TECHNOLOGY FOR FERTILIZER QUALITY IMPROVEMENT 
 Development of Green Technology for manufacturing these speciality products. 
 Safe to handle and use 
 No Side Effects 
 Benefits – Technical and Commercial. 
E Conclusions 
 
PREFACE 
Food for Every One 
From various reports on the world food requirement, it is known that the staple cereal requirement for the world 
is increasing enormously and it is a fact that the rate of growth for cereals during 1965 – 2010 is same as rate of 
growth from 2010 – 2030.  That means, rate of growth of food requirement in coming 15 years is going to be same 
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as it was there in during 50 years. 
The main reason for this requirement increase is exponential growth in population of the World. 
The bigger problem is with increasing population, there is urbanization and industrialization.  This is reducing the 
arable land for crop production and also degrading the soil for cultivation. 
We see that every year there are floods, soil erosion, droughts, reduction in underground water table, soil 
deteoration due to dumping of wastes in river and soil, execessive use of chemicals, and also use of conventional 
methods of improving the quality of fertilizers used in the farming. 
This increasing of population and deteoriation of cultivable land is disturbing the ratio of food to every hungry 
mouth. 
It is becoming a challenge with every passing day to establish a balance to ensure food for everyone. 
1. Fertilizer quality improvement 
1.1 Why fertilizer needs improvement? 
Fertilizers are in use in farming since long time.  Earlier it was manure which was used as fertilizers and was being 
used commonly at every place for farming. 
With rapid industrialization and urbanization, from mid 20th century, it was assumed that the Cereal/staple grains 
requirement is growing than much faster pace than it used be earlier.  It was also reported that soil is losing the basic 
nutrients of N, P & K much faster than these are replenished back in soil by crop rotation.  A need for chemical 
fertilizer was then raised.  There were various chemical fertilizers introduced during this time.  With the passage of 
time the popularity of these chemical fertilizers increased and also the usage.  With that the production capacity also 
increased.  
1.2 Ares of Fertilizer Quality Improvement 
With chemical production of fertilizer, there were various other issues which cropped up like  
x Beneficiating and improving the percentage of nutrient in the ore mining 
x Reaction of elements giving foams,  
x Caking of fertilizer due to hygroscopicity,  
x High dust formation hindering the mechanical application of fertilizers,  
x Low crushing strength of fertilizer granules/prills 
x Artificially incorporating trace elements to reduce their deficiency in the soil 
x Slow release of nutrient in the soil in order to get maximum efficiency 
To provide above mentioned improvements, various research were done and there were methods to overcome 
the issues, which will be covered in following topics. 
1.3 How Fertilizer Quality Improvement improves the efficiency of fertilizer 
With the use of fertilizer quality improvement products while fertilizer production, various issues like foaming in 
the reaction of acid with rock phosphate reduced and the capacity of production was increased, anti-caking agent 
gave benefit of long term storage of manufactured fertilizers, dust reduction allowed fertilizer to be used in 
mechanical farm equipment as there were reduced blockages in the application pipes and reduced downtime, with 
usage of trace elements with fertilizer, any deficiency in soil was addressed and thus increasing the quality of output. 
2 Conventional means for fertilizer quality improvement  
2.1 What are Conventional means of Fertilizer Quality Improvement? 
x Use of kerosene/mineral oil/used engine oil as defoamer in Phosphoric Acid plant. 
x Use of mineral oil as anti-caking agent carrier. 
x Use of Mineral oil, petroleum wax, asphalt as anti-dust for fertilizer 
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x Formaldehyde usage as Urea Strengthening and anti-caking agents 
x Inorganic dyes as coloring agents 
2.2 Harmful effects 
x Kerosene, petroleum based surfactants, mineral oils are hazardous as these have low flash point and can 
pose a fire hazard in a Phosphoric Acid Plant.  Also these petroleum based products have an adverse effect 
on the rubber lining used in the reactor in Phosphoric Acid plants. 
x Mineral Oil used as anti-caking agents’ carrier is absorbed by the fertilizer granules and makes granules 
weaker, granules swells, burst and create dust.  This dust works as a filling between granules and forms 
crystal bridges in presence of moisture.  Thus, usage of mineral oil as carrier for anti-caking or used as 
such as anti caking agent accelerates the caking process in fertilizer.  Apart from this, mineral oil is very 
harsh on the conveyor belt rubber used for displacement or shifting of fertilizer from one place to another.  
In a big fertilizer, plant these runs for very long length.  With use of Mineral Oil as anti-caking, it affects 
adversely on the conveyor belt. 
x Mineral Oil, Petroleum Wax and asphalt used as dust suppressor are also very harmful, as the 
characteristic of these products is as per requirement, that is to stick dust on the surface of granules, but 
since Mineral oil is absorbed by the fertilizer, it again makes granules weaker and therefore creates more 
dust in course of time.  Also, the effect on the rubber conveyor is adverse. 
x Formaldehyde is advised by the Urea manufacturing technology suppliers to be used as anti-caking agent 
for Urea and for its crushing strength.  This is known fact that formaldehyde is a carcinogenic substance 
and therefore it should not be used. 
x Inorganic dyes used for coloring of fertilizer is also harmful as these are absorbed by the plant and being 
consumed by humans indirectly. 
2.3 Effect on Soil 
Usage of petroleum based products as fertilizer quality improvement agents; indirectly increase the concentration 
of these products in the soil when fertilizer is applied.  With the increased use of fertilizer, this concentration of 
Mineral oil and petro based substances is increasing continuously in the soil.  This forms a layer over period of time 
and affects the water and air absorption capacity of the soil.  This in turn reduces the fertility of the soil.  
2.4 Bigger loss than gain 
With the usage of the conventional means of fertilizer quality improvement we are pushing, our farming practices 
more towards losses than gains. We already have a big area of arable land getting converted into the use for 
construction for industrialization and urbanization, remaining land is becoming infertile due to use of such wrong 
conventional practices for fertilizer quality improvement.  This is a big threat to the Food Security for the World. 
3. Green technology for fertilizer quality improvement 
3.1 Development of Green Technology for Fertilizer Quality Improvement 
Looking into harmful effects of conventional products for human and animal consumption as well as for the soil, 
there was a requirement felt for improving the technology for Fertilizer Quality Improvement.  Green Technology 
means usage of Vegetable Origin ingredients in fertilizer quality improvement.  NAQ GLOBAL established its R&D 
lab in Brazil for this purpose.  Brazil was chosen due to abundance of vegetable oil in that region.  With successful 
results, products were developed for  
x Rock beneficiation,  
x Defoaming,  
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x Granulating Aid 
x Anti dust,  
x Anti caking,  
x Micro nutrient binders. 
3.2 Safe to handle & Use 
These products being vegetable origin products and hence these are very safe to handle.  There is no hazard in 
using these products.  Benefits of using Green Technology products are: 
x High Flash Point : With Vegetable oil based products, the flash point of these products are very high and 
there fore there is no fire hazard. 
x 100% safe to use : these products are non toxic and non hazardous and hence safe to use. 
x 100% Eco- friendly products. 
x More effective than mineral oil based products. 
3.3  No Side Effects 
x Non Irritative to skin and human & plant life. 
x Compatible with Soil 
x Better coating effect on fertilizers. 
x Effect on rubber within acceptable limits. 
3.4 Benefits – Technical & Commercial 
Table 1 Effectiveness of Vegetable based Anti dust over Mineral Oil Based antidust on TSP Granules 
 
ANTIDUSTING TEST – DUST TOWER IFDC STANDARD 
Test n°:  001   T(°C): 34°C 
Date:  NOV, 18th 2014  Chemist: Kamilia Bernardes 
Sample:  TSP 
IMMEDIATE DUST CONTROL AFTER COATING 
Product Additive Dosage 
(Kg/T) 
Test Sample 
Weight 
filter (g) 
Initial 
Weight 
Filter(g) 
Final 
Weight 
Filter(g) 
Differe
nce 
ppm Average 
ppm 
% 
Effectiven
ess 
TSP BLANK - 1 259,79 0,5175 1,821 1,303 5015,59   
TSP BLANK - 2 254,77 0.603 1,806 1,203 4720,73 4868,16  
TSP NAQCO
AT 5010 
3Kg/T 13 269,510 0,593 0,602 0,008 31,54   
TSP NAQCO
AT 5010 
3Kg/T 14 268,300 0,468 0,487 0,011 40,25 35,90 99,26 
TSP A 3Kg/T 15 259,310 0,493 0,797 0,305 1175,04   
TSP A 3Kg/T 16 260,630 0,568 0,831 0,263 1010,64 1092,64 77,56 
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Table 2. Dust Control of MAP more effectively in case of Vegetable based product as compared to Mineral Oil based products 
 
DUST TOWER  
Test n°:  001   T(°C): 27°C 
Date:  25/04/13   Analyst: Ariane 
Sample: MAP 
Customer: NORTH AFRICA 
IMMEDIATE DUST CONTROL  
Product Additive Dosage 
(Kg/T) 
Test Weight 
Sample  
(g) 
Initial 
Filter 
Weight 
(g) 
Final  
Filter 
Weight 
(g) 
ppm Average 
ppm 
% 
Effectiveness 
MAP BLANK - 1 279,18 1,1868 1,2575 253,24   
MAP BLANK - 2 283.79 1,245 1,320 267,10 260,17  
MAP NAQCOAT 
2009 
3,5 Kg/T 3 273,890 1,196 1,210 52,94   
MAP NAQCOAT 
2009 
3,5Kg/T 4 288,580 1,223 1,236 42,97 47,95 81,57 
MAP A 3,5 Kg/T 5 287,140 1,262 1,301 135,13   
MAP A 3,5Kg/T 6 288,580 1,234 1,277 148,07 141,60 45,57 
 
The above illustrations shows that Vegetable based anti dust reduce the dust by more than 80% as compared to 
45% effectiveness shown by Mineral Oil based products in very porous granules of MAP & TSP. 
In case of Anti caking of DAP as well as NPK similar mechanism work.  Vegetable based coatings stick to the surface 
and therefore in lesser dosage, it works more effectively as it is not absorbed by the granules.  Not only that, vegetable 
oil based coating remain for a longer duration, therefore, even if it is checked after longer duration of storage the 
granules shows better results.  It has been seen that the dust generation and caking tendency reduced for a longer 
duration in case of vegetable origin coatings over fertilizer granules. 
With lower dosage and more effectiveness, there is reduction in treatment cost per ton of fertilizer. 
Effective Usage of Vegetable Fatty Acid & esters in rock beneficiation is an established fact. 
For defoaming in Phosphoric Acid plant, today non oil based products are working well in even hemi hydrate plants 
which was earlier been served with used oil based products.  These products doesn’t pose any fire hazard in the plant, 
neither it affects the rubber lining adversely. 
Conclusion: 
Fertilizer Industry has a challenge to increase the growth of food grains to feed the world.  To make fertilizer more 
effective and usable in the fields, several quality measures are required to be taken care.  To improve the fertilizers 
various products are use in fertilizer production process.  When compared with conventional technology, GREEN 
TECHNOLOGY products gives much better results, more effectively and at lower specific cost per ton of fertilizers.  
NAQ GLOBAL is a world leader in using GREEN TECHNOLOGY to manufacture these specialty products for 
fertilizer quality improvement.  NAQ GLOBAL is providing products and services for fertilizer quality improvement 
world wide to the Fertilizer manufacturing giants. 
